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2013.04.0Abstract Along with the beneﬁts it provides, road transportation has many disadvantages such as
trafﬁc casualties, respiratory illnesses, pollution (both air and noise), emission of green house gases,
and consumption of national resources. Of these, trafﬁc casualties are one of the major factors that
have a major effect on people’s health. Most of the victims die as a direct result of the injury. How-
ever a considerable number of road trafﬁc fatalities actually occur in the hospitals as a result of
infections and negligence, rather than as a direct result of the injury. Proper diagnosis and post-acci-
dent care of the victims become very essential in saving many lives. Necrotizing fasciitis is a severe
form of soft tissue infection that primarily involves the superﬁcial fascia. Usually it occurs after
trauma or is post operative. Sepsis is the major factor responsible for the late death of victims of
road trafﬁc accidents. This study reports the case of a 48-year-old man who survived an accident
with a motorized two wheeler, following which he developed a rare complication, necrotizing fas-
ciitis and died of septic shock. This article deals with the approach of a forensic pathologist in cases
of delayed death due to road trafﬁc accidents.
ª 2013 Production and hosting by Elsevier B.V. on behalf of Forensic Medicine Authority.1. Introduction
More than 1.2 million people die on the roads every year
worldwide. Road trafﬁc injuries are one of the top three causes
of death for people aged between 5 and 44 years. Pedestrians,77523598.
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01cyclists, and drivers of motorized two-wheelers and their pas-
sengers account for almost half of the global road trafﬁc
deaths.1 A considerable number of victims of road trafﬁc acci-
dents (RTAs) die as a result of septicaemic shock and multi-or-
gan failure in hospitals.
Necrotizing soft tissue infections cover a broad spectrum of
clinical entities ranging from mild pyodermas to life threaten-
ing necrotizing fasciitis.2 Necrotizing fasciitis (NF) is a rare life
threatening complication which may occur following trauma
like RTAs. They are associated with a high mortality and
can affect any of the layers within the soft tissue compartment
(dermis, subcutaneous tissue, superﬁcial fascia, deep fascia or
muscle).3 They were ﬁrst described by Jones (1871) as ‘hospital
gangrene’ and Wilson (1952) subsequently used the term NF,orensic Medicine Authority.
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infection of the fascia and subcutaneous tissue, with thrombo-
sis of the microcirculation.3 It may result from any insult to the
integumentary system or from hematogenous spread and can
develop at the site of a skin biopsy, laceration, insect bite, nee-
dle puncture, surgical wound, skin abscess and areas affected
by herpes zoster, or a chronic venous ulcer.4
2. Case report
A 48-year-old man with no known co-morbidities came to the
hospital with complaints of an ulcerated wound over his right
thigh, inguinal and gluteal region. Upon evaluation there was
an alleged history of being hit by a two wheeler one month
prior leading to a clavicular fracture and a hematoma over
the right upper thigh. He received the initial treatment in a lo-
cal hospital, where he was managed conservatively for a week
and then discharged. About 10 days after, he noticed a discol-
oration of the right upper thigh, which progressed to blebs and
ﬁnally ruptured to a painful ulcer. On examination he was
found to be pale, febrile and toxemic with a pulse rate of
120 beats/minute and a blood pressure of 100/60 mmHg in
the supine position. Ulcerated wounds without any abscess
formation were seen involving the lower part of the right side
of his abdomen, right upper thigh, perineal, gluteal and hip re-
gion. His hemoglobin level was 9.2 gm%, random blood glu-
cose 110 mg/dl, WBC count 29000 cells/mm3, C-reactive
protein (CRP) 150 mg/L, serum urea 117 mg/dl and serum cre-
atinine 2.2 mg/dl. The rest of the biochemical investigations
were within normal range. A provisional diagnosis of necrotiz-
ing fasciitis was made, and a broad-spectrum antibiotic ther-
apy was commenced along with analgesics, antacids and IV
ﬂuids. His condition worsened rapidly and he expired within
24 hours of his admission.
The autopsy was conducted the next day. He was of aver-
age build with body length of 170 cm and his body weight
was 55 kg. An ulcerated wound of 32–38cm was present
involving the lower part of the right side of the abdomen,
inguinal region, right upper thigh, right gluteal region and low-
er part of the back on the right side. Ulceration and necrosis
were restricted to skin and subcutaneous tissues and the under-
lying muscles were exposed. The scrotum and penis were edem-
atous and the shaft of the penis was ulcerated. Upon internal
examination his brain and lungs were of average weight and
were found to be congested and edematous. The liver, spleen,
kidneys and adrenals were also congested. His heart had a nor-
mal tone and weighed 200 g with normal appearance of walls,
valves and patent coronaries. Petechial hemorrhages were no-
ticed in the brain and on the surface of the heart. The rest of
the examination was unremarkable. Tissues taken from the
wound were sent for histopathological examination which
showed ulcerated skin with necrosis of the dermis and subcu-
taneous fat. There was a dense neutrophilic inﬁltrate with con-
gested blood vessels and no microorganisms could be
identiﬁed. The histological features were compatible with nec-
rotizing fasciitis (Fig. 1).
3. Discussion
NF which is also known as ‘ﬂesh-eating bacteria syndrome’, is
an uncommon fatal outcome of RTAs. A variety of terms areused to describe this condition such as Fournier’s gangrene,
phagedena, phagedena gangrene, hospital gangrene, progres-
sive bacterial synergistic gangrene (Meleney’s gangrene) and
hemolytic streptococcal gangrene, depending on the site of
infection.5
Its pathogenesis is not entirely understood. It is character-
ized by the spreading of microorganisms along the fascial
planes and necrosis of the soft tissues. If not treated in a timely
manner, it may also involve the muscles.6 Diabetes Mellitus
(DM) is the leading predisposing underlying medical condition
because of peripheral neuropathy, peripheral vascular disease
and immunosuppression.7 High blood sugar in these patients
predisposes to an environment of low oxygen tension and a
rich substrate for bacterial growth.5
Microbiologically, NF is classiﬁed as Type 1 (polymicrobi-
al) and type 2 (monomicrobial).8 Polymicrobial infections are
more common,9,10 with cultures yielding a mixture of aerobic
and anaerobic organisms.10 Type 1 NF occurs in immunocom-
promised individuals, such as patients with diabetes mellitus or
chronic renal failure; whereas type 2 NF afﬂicts healthy pa-
tients with no implicative co morbidities and who often have
a history of minor trauma.8 The usual etiologic isolates consist
of Gram-positive organisms, such as Staphylococcus aureus,
Streptococcus pyogenes and Enterococci; Gram-negative aer-
obes, such as Escherichia coli and Pseudomonas species; and
anaerobic organisms, such as Bacteroides or Clostridium
species.8,11
The two most common organisms encountered in Hong
Kong were Streptococci and Vibrio species, the latter being
highly virulent and particularly encountered by seafood han-
dlers.4 One prospective study from Nigeria reported the com-
monest offending organisms as Staphylococcus aureus and
Pseudomonas in children and adults, respectively.12 Another
prospective study from India observed the monomicrobial
infections (55.6%) to be more common than polymicrobial
(44.4%), with the predominant organisms being Pseudomonas
aeruginosa (23%) followed by Klebsiella pneumonia and Staph-
ylococcus aureus (16% each).5 Etiologic agents likeHemophilus
inﬂuenza serotype f, Lanceﬁeld group G Streptococcus, Aero-
monas hydrophila, Clostridium difﬁcile, Candida albicans and
Candida tropicalis have also been reported.3,13–16 In this case
the organism isolated from the wound culture was Staphylo-
coccus aureus.
Polymicrobial infections typically occur in the perineum
and trunk, whereas monomicrobial infections occur in the
limbs.8 According to a retrospective review from Canada,
common sites of infection included the lower extremities
(28%), upper extremities (27%), perineum (21%), trunk
(18%), and the head and neck (5%).17 One prospective study
involving 50 cases found the calf region as the most common
site of infection (59.5%), which was explainable since most
of the patients were diabetics and more prone to lower limb
infections.5 Another observation from Nigeria reported the
trunk as the most commonly involved anatomical region of
the body (50%) in children, while in adults it was the lower
limbs (54.2%).12 Where there is a history of trauma or infec-
tion, more than 60% commence in the lower extremities.6 In
the present case also, the patient had a history of trauma
and the site of NF was the hip, perineum and adjoining lower
extremity. Robin et al. reported a young girl who developed
rapidly progressive NF of the face secondary to a mild trau-
matic wound in the upper eyelid.18
Figure 1 Photomicrograph showing necrosis of dermis and subcutaneous fat with inﬁltration by neutrophils and a few congested vessels
(Hematoxylin and Eosin X 400).
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60 years, elevated lactate dehydrogenase, increasing length of
time from admission to debridement, diabetes, chronic disease,
immunosuppressive drug use (e.g. prednisolone), malnutrition,
peripheral vascular disease, renal failure, underlying malig-
nancy, obesity, intravenous drug use, trunk/perineal involve-
ment and positive blood cultures for B-Streptococcus and
bacteremia.8,16 A study from Los Angeles observed the
following coexisting conditions or risk factors: current or past
injection-drug use (43%); previous methicillin resistant Staph-
ylococcus aureus (MRSA) infection, diabetes, and chronic hep-
atitis C (21% each); and cancer and human immunodeﬁciency
virus infection or the acquired immunodeﬁciency syndrome
(7% each); four patients (29%) had no serious coexisting con-
ditions or risk factors.11 Most of the studies conducted agree
that diabetes mellitus, trauma, surgery, and minor skin infec-
tions are the main risk/precipitating factors.5,9,12,19
Usually the patient appears to be toxic. Toxicity is severe
and renal impairment may precede the development of
shock.20 Septicemia was observed to be the commonest com-
plication (57.1%) in one study.12 In the reported case, renal
parameters were elevated suggesting the compromised renal
function preceding death due to septic shock. The most com-
mon early signs are swelling, pain, erythema, fever, local
warmth, skin induration, and tenderness.5,719 Pain out of pro-
portion to the apparent severity of the lesion should alert the
physician to a possible diagnosis of NF,7 as was observed in
this case. Patches of skin necrosis, tissue crepitus, ﬂuctuance
and systemic evidence of sepsis such as hyperthermia, tachy-
cardia and hypotension are alarming signs.7 In the present case
the patient was febrile and toxemic and the wound had devel-
oped into a painful ulcer.
The mortality rates as reported by different authors over
the years vary from 6%–76%.7 Death due to renal failure as
a result of hypovolemia and cardiovascular collapse caused
by septic shock may occur.21 In one case, the patient died be-
cause of multiple organ failure and sepsis with Pseudomonasaeruginosa.14 As per Mathew et al. hyperacute cases present
with sepsis and quickly progress to multiorgan failure (40%).5
The keys to successful patient treatment of NF rest on early
recognition, adequate resuscitation, broad-spectrum antibiotic
therapy, radical surgical debridement and supportive care
including ﬂuid replacement, blood pressure support, analgesia,
nutritional support and intensive care involvement.7,12
Although NF is a rare disease, physicians must be well
trained in its diagnosis and treatment. Early diagnosis of the
condition poses a challenge and a high index of suspicion is
essential. One of the most challenging aspects is its similarities
with cellulitis. It is safer to treat these ambiguous cases as NF
and manage them aggressively with surgical debridement and
broad spectrum antibiotics, as delay in treatment can be life
threatening.4 NF is one of the greatest challenges from both
a therapeutic and ﬁnancial perspective, especially in the poor
third world countries. Inadequate clinical exposure to such
cases may lead to delay in diagnosis, thereby resulting in a fatal
outcome and inviting charges of medical negligence.2
In conclusion, an experienced forensic pathologist may not
have difﬁculties in diagnosing a case at autopsy, which may
not be so for the lesser experienced young pathologist who
was previously unexposed to such a case. In order to avoid
such an unpleasant situation and especially where he has to
certify the cause of death, it becomes imperative on his part
to be aware of this clinical entity at autopsy. Through this case
report the authors have highlighted the importance of proper
history taking, going through the hospital case records wher-
ever available and discussing the case with the treating physi-
cian if required. Histopathological examination, wound and
blood cultures are important ancillary investigations that
should be carried out routinely.Funding
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